5410 PORT ROYAL ROAD 
POST OFFICE BOX 1463 
SPRINGFIELD, VA. 22151 
703/321-8800 TELEX 89-9131 


HOPPMANN 


CORPORATION 


12 March, 1979 


Commanding General Subject: Contract ПААК11-79-М-0031 
U. S. ARRADCOM Tri-Bulletted, 4.32 ММ 
Procurement Directorate Folded Ammunition Test 
Chemical/Ballistics Procurement Division System 


Attn: М. Wilkens, DRDAR-PRB-S 
Aberdeen Proving Ground, (Edgewood Area) Md. 21010 


Dear Sir: 


We have completed work in accordance with the terms of the subject contract 
and delivered the output to Mr. A. Flatau, DRDAR,ACW. Technical aspects pertinent 
to this program can be discussed with Mr. A. J. Grandy, Manager of our Research 
and Engineering Division, Fox Pavilion, Suite 514, Jenkintown, Pa. 19046, 

(215) 576-0593. 


We are pleased to have been of service in performing the above work and look 
forward'to providing our services in the future. 


Sincerely 
Я 
CA. tans 


А./У. Grandy, for 
Charles W. Wheeler 


AJG/bb 


Y C/C A. Flatau; DRDAR,ACW 
C/C DCASMA, Phila., Pa. 
C/C C. Wheeler 
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4.32 MM TRI-BULLETED FOLDED CARTRIDGE TEST SYSTEM 


INTRODUCTION 

The effectiveness of an advanced rifle system using 4.32 MM full-bore 
ammunition was recently established. Quantities of 4.32 MM cartridges 
with variations in propellant and additives were manufactured to support 
barrel erosion tests. In addition, the development of a tracer cartridge 
was initiated. 

Along with the development of the ammunition, some work was conducted 
in the development of associated weapon prototypes. These efforts were 
aimed as a system approach toward replacement of the 5.56 MM М16А1 rifle. 

The foregoing work addressed the development of an improved, "serially" 
fired system at the 4.32 MM caliber level. A further improvement over 
this serially fired system would be the simultaneous launch of three (3) 
4.32 MM projectiles per trigger pull. (SALVO) 

Work accomplished under this contract includes the design and manu- 
facture of a tri-bulleted, folded cartridge, heavy walled test system. 
This system provides the capability, under instrumented conditions, to 
obtain preliminary interior, exterior and terminal ballistic data of 
salvo launched, 4.32 MM projectiles. 

Obvious system benefits using the tri-bulleted folded cartridge approach 
include maximum potential to obtain multiple target hits per trigger pull, 
controlled suppressive fire capability, fool-proof qualification of tri- 
bulleted folded cartridges with matching barrel bores, reduced weight and 
bulk of the ammunition load at comparable energy levels and a highly cost- 


effective complete cartridge. 


SYSTEM DESCRIPTION 


REFER TO TEST SYSTEM ASSEMBLY, DRAWING МО. А-291087 

This heavy walled test device provides the capability of simultaneously 
launching three (3) 4.32 MM projectiles. System parameters which can be 
varied are: j 

a) Chamber volume 

b) Propellant type 

c) Chamber pressure 

d) Muzzle velocity 

e) Projectile dispersion 

Parameters a) to d) are accommodated by varying the volume on the 
interior of the heavy walled test cartridges. This is accomplished by 
interchanging threaded plugs of various sizes on the forward end of the 
test cartridge. 

Projectile dispersion e) can be varied by adjusting the muzzle dispersion 
ring. Threaded studs on the ring are used to mechanically squeeze or spread 
one or more of the barrel bores at the muzzle under controlled conditions. 

A pressure tap on the breech block accommodates a pressure transducer, 
Kistler 617C or equal. 

SYSTEM CHARACTERISTICS 

Caliber ........................... 4.32 MM (each of 3 bores) 


Projectile Travel .......... „.. 19 Inches 


Max. Chamber Pressure (Design) .... 100K PSI 
Launcher Material ................. Alloy Steel, 160K PSI Min. Ү.5. 


Fire Mode .................. 2... Single Shot 


Muzzle Velocity ................... 3700 FPS 
Other: Remaining physical and performance characteristics for each 
28.2 grain projectile will be similar to the 4.32 MM, full 


bore ammunition developed earlier at Frankford Arsenal. 
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SYSTEM OPERATION 


FIRING SYSTEM 

The firing pin will impinge on the primer at the center of the 
end cap for each cartridge. A safety is provided on the firing pin 
which keeps it retracted during loading operations. The firing pin 
is activated by a sear attached to a lanyard. 
OPERATION 


The selected ballistic conditions of the folded test cartridges 
are predetermined. The test са Лара is then propellant loaded, 
primed and inserted into the chamber cavity. The breech block is 
then inserted into the chamber cavity with the firing pin safety 
in position. The breech ring is then threaded onto the chamber. 
Qualification marks on the chamber and breech ring will indicate 
proper position prior to firing. Pressure transducer connections 
can now be made. The firing cycle is accomplished by retracting 
the firing pin a sufficient distance to allow insertion of the sear. 
NOTE: THE SAFETY MUST REMAIN IN THE FIRING PIN UNTIL ІТ IS DESIRED 


TO ACTIVATE THE SYSTEM. 


MOUNTING 

The test system is readily adaptable for mounting on "ү" block 
assemblies on standard universal slides. Mounting locations are on 
the barrel at two points. This will leave the chamber area of the 


system unrestricted. 
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MOPPivi Араў 1 540 Port ROYAL ROAD 


POST OFFICE BOX 1463 
ሃ - SPRINGFIELD, VA. 22151 
CORPORATION ü 703/321-8800 TELEX 89-9131 


514 Fox Pavilion 
Jenkintown, Pa. 19046 


24 July 1978 


Commanding General Subject: Unsolicited Proposal, 


ARRADCOM Tri-Bulleted, 4.32MM 
Attn: DRDAR-PMP/S. Hadawanetz 2 Folded Test System 


Dear Ms. Hadawanetz: 


During recent technical discussions at the ARRADCOM it was learned 
that a requirement exists to achieve an improved, multiple launch capa- 
bility in advanced small caliber rifle systems. To date, most of the 
activity has been centered on "serially" fired systems. Present plans 
are to also include "SALVO" approaches to obtain the desired target 
effects. 


With the advent of folded ammunition it is now possible to effectively 
accomplish fool-proof qualification and launch of a multiplicity of off-axis 
projectiles. See Figures 1 and 2. This proposal addresses the design and 
manufacture of a 4.32ММ, triple bore, heavy walled test system. The system 
will provide capability to obtain preliminary interior, exterior and terminal 
ballistic information. 


SYSTEM CHARACTERISTICS 
„.... 6.32ММ (each of 3 bores) 


» 19 Inches 
. LOOK PSI 


Caliber .................. 

Projectile Travel ........... 

Max. Chamber Pressure (Design) . 

Launcher Material ........... . Alloy Steel, 160K PSI Min. Y.S. 

Fire Mode .. ... . Single Shot 

Muzzle Velocity .................... 3700 FPS 

Other: Remaining physical and performance characteristics for each 
projectile will be similar to the 4.32MM, full bore ammunition 
developed earlier at Frankford Arsenal. 


.. 


The Hoppmann Corporation is uniquely qualified to perform the design 
and development work outlined herein. We have successfully accomplished 
similar tasks using the folded ammunition approach and can perform the out- 
lined work in minimum time and least cost. 
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24 July 1978 
Ms..S, Hadawanetz 
Page Two 
PROGRAM 
A- Engineering Design of Folded Test Cartridge and Test Fixture 
B - Manufacture Test System (one fixture, 2 reuseable test cartridges) 
C - Monitoring 


Item A can be accomplished within two (2) weeks after receipt of 
authority. 


Item B can be accomplished within four (4) weeks after approval of 
design by ARRADCOM project personnel. 


| Item C will be accomplished оп an as-needed basis during government 
testing of the system. 


COST ....................... $9900.00 
СЕМ - 3 each, 4.32MM Accuracy Barrels 


It is believed that this proposal would be of primary interest to 
project personnel in 455 Building, DRDAR-SCA. 


We appreciate the opportunity to submit this proposal and will be 
happy to discuss any aspects of the program at your convenience. 


Sincerely, 


у/ for 


C. WY Wheeler, Controller 


AJG/bb 


C/C C. W. Wheeler 
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FOLDED CARTRIDGES. 
VALIFIED AVTOMATICALE 
WITH TRI- BORED BARREL USING 
MAGAZINE._OR CASSETTE. S 


UNS / 
CARTRIDGE: QUALIFICATION 
TRI- BULLETED за”! 


ADVANCED ` LE ЕМ 


DEPARTMENT OF THE ARMY 
US ARMY ARMAMENT RESEARCH AND DEVELOPMENT COMMAND 
DOVER, NEW JERSEY 07801 


DRDAR-PMP : OCT 13 1074 
ВЕСЫ уер, 
። CT 1 
Mr. C. W. Wheeler ፪ 619 
Controller йш рр, 
Hoppmann Corporation 3 ` 


5410 Port Royal Road 
PO Box 1463 
Springfield, Virginia 22151 


Dear Mr. Wheeler: - 


The evaluation of your unsolicited proposal, "Tri-Bulleted, 
4.32mm Folded Test System," has been completed. The proposal 
is of interest to the Army and we expect contract action to be 
recommended. Until you receive official notification from our 
Procurement Directorate, correspondence relative to your pro- 
posal should be directed to the above address, ATTN: DRDAR- 
PMP, using your propošal's registration number, UN 245-78, аз 
a reference. If you have questions you may call me on (201) 
328-3047. > 


The preceding information is furnished only to make you aware 
of the status of your proposal and does not obligate the 
Government, nor does it in any way represent a commitment by 
or for this Command. 


Your interest in the US Army's research and development pro- 
gram is appreciated. We would be pleased to evaluate any 
future proposals you submit. 


Sincerely yours, 
SYLVIA HADOWANETZ 


Unsolicited Proposals 
Coordinator 
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led test systen. whe system wil : 
4 sy 9 


ive the ability to provide, under instrumer Бе 
onditions, interior, exterior, and torminal 
illistics data Р 


Design and fabricate two reusable test 
es of a "folded" con tion. the 
oldsd cartridge will be capable of allowing 
insertion of three 4.32 MM projectiles. 


. System Characteristics. Тіс design of the 
asic test fixture should provide for the 
ollowing characteristics; 


(сада of 


Caliber 4.32 K 
- Projectile travel. te cy 2129. inches 
` Maximum Chamber pressure 1000 PSX 


Launcher Material Alloy steel, 16 ox Min YS 
Fire Mode - Single shot 
Muzzle velocity 3700 FPS 
Other:. Remaining physical and performance 

haracteristics for each projectile will be 

similar to the 4.32mm full bore ammunition 

leveloped earlier at Frankford Arsenal. 


1. The work is to be completed within a period 
f eight. working weeks from date of award. 


5. he contractor shall deliver ell fabricated 
items at completion to: 


0.8. Destination 

leapons Systems Concept Team 

\TIN: Mr. Abraham Filatau 

Bldg. E3516 

Aberdecn Proving Ground, (вдвемоой Area), мо 21410 


РЗ 
с. Тһе following listed General Provisions incqrporated hergin and attached hereto; 
Source Reference Cleuse Title Clause 
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(0) the prices іа this quotation havs been arrived at i aly, wi 
т cpcement, for the purpose of restricting competition, es to any matter relating to such prices wich глу other ። 
woter or with слу competi! 

(2) unless otherwise required by law, 
mowingly disclosed by the quoter and will not ka 
Е en advertised procurcmen: or prior to award in the caso of а negotiated procurement, 
ny other quoter or to спу competitor; and E $ 

(3) no attempt has been made or will be made by the quoter to induce any other persoa or firm to sub- 
mit or nct to submit в quotation for the purpose of restricting competition. 


4 States, its p 


CRER (Appli poly contracts exceeding 31000) 


sufacturer of, the з 


to cuotatigns in 
ес price 5 
sions (ASPR 1-115) 


each party 


consultation, communication. 


the prices which have been quoted in this quotation have not been 
ingly be disclosed by the quoter prior to орепія the case 9 
irectly ог indirectly to 


Hon for’ the ‘déelsion авг 0-7 sss. 


tho prices being quoted herein and th ме, in any action contrary 


to (90) through (2(3) shove; ог Е 
(20) На fs по: tho person in the quoier's organization oasiblo within that organization for the белоп 


as to the prices being quoted herein but that he has been authorized ia writing to.act as agent for the persons 
responsible for such бәсізол. in certifying that such persons have not participated, end will nct participate. in ony 
action contrary to (aX) through (a)(3) above, and ss their egent does kercby so certify: and. (ii) he has not 
participated, ‘and will not participate, in any action contrary to (330) through (aX3) above. 

(c) ‘This certification is not applicable to а foreign quoter submitting a quotation for a contract which re- 
quires performance or delivery outside the United States, its possessions, and Puerto Nico. 

(6) А quotation will not be considéred for award where (а)(1), (243), or (hi above has beea deleted or modified. 


Where (2)(2) above has been deleted or modified, the quotation will not be considered for award unless the quoter 
furnishes with his quotation a signed siatement which sets forth in detail the circumstances of the disclosure and the 


head of the Agency. or his designee, determines that such disclosure was not made for the purpose of re- 
stricting competition. . 2 
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